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ABSTRACT : 



PROBLEM TO BE SOLVED: To improve the ignitability of a 
plasma, to disperse 

the deviated plasma distribution, by providing recesses on 
a plasma generation 

chamber side, in the plasma excitation enery introduction 
window of a plasma 
treating device. 

SOLUTION: A rectangular waveguide 2 is fitted to a 
vacuum chamber 8, a 

plasma generating chamber, via an introduction window 6 for 



a microwave, plasma 

generating chamber, a circular waveguide 5, a matching 
device 4, and an 

isolator 3. A magnetron 1, a microwave generating source, 
is fitted to the 

waveguide 2; and a treated gas introducing port 7 and a 
vacuum chamber exhaust 

piping 9 are provided in the vacuum chamber 8 . In a plasma 
treating device 

having this constitution, recessed shape dimples 10 are 
formed on the plasma 

generating chamber (vacuum chamber) side of a microwave 
introducing window 6 . 

This can improve the ignitability of plasma, and also the 
plasma can be 
optionally dispersed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to plasma 
treatment equipment, especially relates to the suitable plasma treatment 
equipment for etching, ashing, and the deposition of a semiconductor substrate 
etc. 
[0002] 

[Description of the Prior Art] Conventional plasma treatment equipment had 
become the structure of generating plasma in a plasma generating room 
(vacuum chamber) through a waveguide and the aperture for plasma excitation 
energy introduction from a magnetron, about the microwave which is plasma 
excitation energy like the publication to JP,7-135095,A. Under the present 
circumstances, adjustment adjustment of microwave is performed within a 
waveguide, the transmission efficiency of microwave is raised, and although 
what was made to make p roce^sing-SpeediiighisJmown 
the configuration by the side of the plasma treatment room of the aperture for 
plasma excitation energy introduction is not found. 
[0003] 

[Problem(s) to be Solved by the Invention] Consideration about the 
ignitionability at the time of discharge starting and the plasma distribution after 
ignition was not carried out, but the above-mentioned conventional technology 
had become the structure where concentration of the phenomenon in which it 
does not light, or the local plasma in a plasma treatment room (vacuum 
chamber) might take place. 

[0004] The purpose of this invention is to offer the plasma treatment equipment 
which can distribute intentionally an improvement of plasma ignitionability and 
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the partial plasma distribution. 
[0005] 

[Means for Solving the Problem] In the plasma treatment equipment which 
consists of the gas introduction means and the exhaust to the aperture for 
plasma excitation energy introduction and the aforementioned plasma 
generating room which were established in the plasma generating room 
(vacuum chamber) and this plasma generating room which generate plasma 
The singular number, two or more crevices, or heights structure is prepared in 
the plasma generating room side of the aforementioned introductory aperture, 
change of the electric field in this crevice or the change section from the flat 
surface of heights is used, and technical-problem solution is tried by 
centralizing plasma intentionally. 
[0006] 

[Embodiments of the Invention] Drawing 1 or drawing 6 explains one example 
of this invention. Drawing 1 shows the plasma treatment equipment of this 
invention. In drawing 1 , the rectangular waveguide 2 is attached in the vacuum 
chamber 8 through the aperture 6 for introduction of the microwave which is 
plasma excitation energy, the circular waveguide 5, the adjustment machine 4, 
and the isolator 3. The magnetron 1 is attached in the upper-limit section of the 
waveguide 2 as a microwave generation source which is plasma excitation 
energy. An isolator 3 is an isolator for absorbing the reflected wave which 
returns the inside of a rectangular waveguide 2. 

[0007] Moreover, the adjustment machine 4 is a stub formula adjustment 
machine which performs load-impedance adjustment for losing reflection of the 
microwave transmitted in a rectangular waveguide 2. 
[0008] Moreover, in order to supply a raw gas into a vacuum chamber 8, the 
raw-gas inlet 7 connected with a raw-gas feeder (illustration ellip sis) isjforme_d,_ 
and evacuation equipment (illustration ellipsis) is performing exhaust air 
operation in the pressure regulation row of a vacuum chamber through the 
vacuum chamber exhaust pipe arrangement 9 of a vacuum chamber lower part. 
[0009] In the example of this invention, the magnetron used as a microwave 
generation source considers as a thing with a frequency of 2.45GHz, a 
rectangular waveguide considers as the gage which can transmit the TE10 
mode, and the microwave introduction aperture is using the quartz. 
[0010] In addition, this microwave introduction aperture is not limited to a 
quartz that what is necessary is just the material which can penetrate 
microwave and can form a plasma generating room. 
[001 1] this invention is characterized by giving the crater of a concave 
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configuration to the plasma generating room (vacuum chamber) side of the 
aperture 6 for microwave introduction in the above-mentioned composition. 
[0012] In the equipment which applied this invention as shown in drawing 6 , 
the effect that the homogeneity within a processing speed side was improved 
has been checked. 

[0013] as the configuration which uses change of the electric field in the 
processing room side of the aperture 6 for microwave introduction of the 
above-mentioned example as other examples of this invention — a crevice cross 
section ~ a concentric circle top ~ a triangular groove ( drawing 4 ) and a 
rectangle slot ( drawing 5 ) ~ a chamfer ( drawing 6 ) and the cross-section 
configurations where two or more crevices were prepared may be [ a rectangle 
( drawing 6 ), a semicircle ( drawing 7 ), a trigonum ( drawing 8 ), etc. ] these 
combination further again Furthermore, the change from these flat surfaces 
may be a heights configuration. 

[0014] Furthermore, although this example described the case of ashing of a 
wafer, this invention can be suitably applied, when ********** m g j n a 
predetermined configuration using plasma, or when producing a deposition on 
a wafer. 
[0015] 

[Effect of the Invention] According to this invention, an improvement of 
ignitionability can be aimed at by bringing about change of electric field and 
urging ignition of plasma by establishing a crevice in the vacuum chamber side 
of the aperture for plasma excitation energy introduction. Moreover, the 
intensive electric discharge section can be installed intentionally, and when 
plasma can distribute arbitrarily, the improvement of the ashing processing 
speed homogeneity within a wafer side can be performed. 



[Translation done.] 



